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INTRODUCTION

The character of earthquake ground motion recorded by a strona motion 

accelerograph is strongly influenced by local geologic conditions. Conse 

quently, a meaningful interpretation of the strong motion record can only be 

made when the nature of the geologic materials and their dynamic properties at 

the instrument location are known. Site properties are also an essential part 

of any method for predicting regional ground motion parameters.

This report presents geological and geophysical data from in strona 

motion stations in central California which have records from the Kern Countv 

(1952), Parkfield (1966) or Coyote Lake (1979) earthquakes. At each location 

seismic travel times are measured in drill holes, normally at ?.5 m intervals, 

to a depth of 20 to 60 m. Geologic logs are compiled from drill cuttings, 

undisturbed samples and penetrometer samples. The data provide a detailed 

comparison of geologic and seismic characteristics for use in interpreting 

strong motion records and predicting regional strong motion parameters.

SELECTION AND LOCATION OF SITES

Sites with records that are particularly useful for regional zonation 

were selected for this study. Sites for two of the earthquakes, Parkfield, 

1966 (stations 5, 8, 1? and Temblor II) and Coyote Lake, 1P7Q (stations 1, ?, 

3, 4 and 6) form linear arrays perpendicular to the fault giving records at 

increasing distances to the fault on a variety of geologic materials. Thp 

record from Taft is widely used in earthquake resistant design. Locations arp 

shown on a regional map in figure 1. More detailed site maps are shown in 

figures 4-9.

DRILLING AND SAMPLING PROCEDURES

At each site selected, a hole 1? cm in diameter is drilled to a depth 

of 30 m using a truck-mounted drill and a rock bit with mud and water



circulation. The boring is then cased with 7.6 cm diameter PVC plastic pipe 

and backfilled with drill cuttings and "pea" gravel. Casing insured 

accessibility of the hole and provided a secure clamping surface for the 

seismic probe.

Samples are taken in each of the holes at depths of approximately 3 m, 9 

m, 20 m, 30 m, and at boundaries defined by continuously monitoring the drill 

cuttings and the drill reaction. The type and number of samples taken at each 

site is determined by the type of material, the number of significant litho- 

logic boundaries, and variations in weathering.

In soils, standard penetration measurements are made and undisturbed 

samples are taken using a "Pitcher" core barrel and a "Shelby" thin t.uhp 

liner. Pitcher barrel samples are also taken in soils with large amounts of 

hard rock fragments and in firm rock. Samples are obtained in hard rock using 

a core barrel with a diamond core bit.

RECORDING PROCEDURES

Compressional waves are generated at each site by the vertical impact of 

a sledge hammer on a steel plate. A signal produced by the opening of a 

switch attached to the hammer is recorded for determining origin time.

Shear waves are generated using the horizontal traction source introduced 

by Kobayashi (1959) and discussed by Warrick (1974). Briefly, the method 

consists of applying a horizontal impact to a large timber (?44 x 30 x 18 

cm). The timber is placed on a flattened soil surface and held firmly in 

place by the front wheels of a truck. A steel pipe extends through the timber 

and supports a 30 kg hammer to which is attached an impact switch. The 

Specially constructed hammer rolls on bearings and moves a distance of 45 cm 

along the pipe before impacting the timber. The "horizontal traction" source 

generates a high proportion of S- and P-wave energy. The timber is struck



twice, once in each direction. The two impacts reverse the polarity of t.hp 

S-waves hut not the polarity of the smaller amounts of P-wave energy. Tom- 

parison of the two siqnals provides an important tool for identifying the 

onset of the S-wave.

The timber is offset 2.0 m from the hole and a three-component qeophonp 

package (natural frequency 14 Hz) is placeH within Q cm of its center. THP 

signals recorded from the surface geophones are use^ to monitor the input 

signals and determine the origin time for thp Generate^ S-wavps. T hp arrgnn 

ment of timber, steel plate, and surface qeophone package is illustrate^ in 

figure ?.

The P-waves generated by a vertical impact on the steel plate an^ thp 

S-waves generated by striking the timber in both directions are recorded 

separately. This procedure is repeated for each 2.5 m interval (closer srac 

inq is sometimes used to obtain a velocity in thin layers) in thp drill hnip

Two downhole geophones were used in this study. One has an inflatable 

diaphragm and a declinometer which under most circumstances permits orie^ta- 

tion of the horizontal geophones from the surface. Proper orientation 

(parallel and perpendicular to the source) aids in identifying the onset of 

the S-wave. A second downhole geophone was used as a backup instrument in 

several holes in this study. This qeophone has a spring cla m pinn mechanis m 

and cannot be oriented from the surface. Both instruments detect three 

components of motion.

The siqnals from the downhole and surface seismometers and the impact 

switches are recorded on photographic paper. The velocity unit-impulse 

response of the recording system is essentially flat from 2 Hz to above 100 

Hz. A detailed description of the recording instrumentation is presented by 

Warrick and others (1961). The recording oscillograph is modified for this



project by adding 500 Hz galvanometers and increasing the paper speed to 46 

cm/sec.

REDUCTION OF GEOLOGIC DATA 

Description of Samples \

Portions of each of the samples are examined and described 1n the 

laboratory. The terms used for the descriptions are summarized on figure 3. 

The sample descriptions are presented in the left-hand columns of figures 

10-19.

The soil samples are described using the field techniques of the Soil 

Conservation Service and those specified for the Unified Soil Classification 

System. Descriptions include soil texture, color, amount and size of coarse 

grains, plasticity, dry and wet consistency, and moisture condition. Texture 

refers to the relative proportions of clay, silt, and sand particles less than 

2 mm in diameter. The dominant color of the soil and prominent mottles are 

determined from the Munsel1 soil color charts.

Descriptions of rock samples include rock name, weathering condition, 

color, grain size, hardness, and fracture spacing. Classifications of rock 

hardness and fracture spacing are those used by Ellen and others (197?) in 

describing hillside materials in San Mateo County, California. The weathering 

classification is modified from that used by Aetron-Blume-Atkinson (1965) in 

describing Tertiary sedimentary rocks in the foothills of the Santa Cruz 

Mountains, California. 

Geologic Log

Geologic logs are compiled for each hole using the field log descriptions 

of the samples (figures 10-19). The field log is based on the reaction of the 

drill rig, a continuous record of drill cuttings, preliminary on-site inspec 

tion of samples, and inspection of nearby roadcuts and gullies.



Most information needed for describing relatively well-sorted soils and 

such properties of rock as litholoqy, color, and hardness are readily obtained 

from cuttinqs. Inspection of samples and nearby outcrops is also necessary to 

determine the nature of poorly sorted materials and to determine fracture 

spacing. Reaction of the drill rig is also useful in determining degree of 

fracturina as the rate of penetration in rock is highest for very closely 

fractured and crushed materials and drilling roughness generally is at a 

maximum in closely to moderately fractured rock. In-situ consistency of soil 

is determined largely from standard penetration measurements and rate of drill 

penetration. 

Density Measurements

Values for density are required to calculate elastic moduli from measure 

ments of seismic velocity. Densities were measured for the diamond core 

samples and most of the penetration samples by weighing a small piece of 

sample and obtaining its volume by the mercury displacement method. A differ 

ent procedure was used for very friable materials such as grus or poorly- 

sorted materials which necessitated using a large sample. A section was cut 

from the She!by tube containing the sample, its height and diameter measured 

and the sample extruded for weighing.

While the accuracy of the density measurements is generally sufficient 

for calculation of elastic moduli, a number of the samples used to obtain 

densities were not entirely representative of the material in-situ. 

Penetration samples were somewhat disturbed and many had dried out before 

measurements could be made. Densities of hard rock obtained using intact 

fragments may be higher than in-situ densities by approximately 0.1-0.? gm/cc, 

depending on the amount and openness of fractures.



REDUCTION OF SEISMIC DATA 

Identification of Shear Wave Onset

To aid in the identification of the shear wave arrivals, the signals 

recorded in the drill hole from impacting the timber in opposite directions 

and superimposed and drafted on a common time base (fiqs. ?0-?6). The S-wave 

group is easily identified when displayed in this manner, hy a 180° nhasp 

inversion. The onset of the S-wave is chosen as the start of the first 

clearly inverted phase in the group. The interpretation proceeds from thp 

bottom record, to the top usina phase correlation at. each recordinn depth. 

The onset of the S-wave arrival (arrows) and the first peak of the S-wav^ 

arrival (dots) are identified for each depth and are indicated on figures ?0- 

26 for each site.

It was not possible at every site to control orientation of the downhole 

seismometer package because of high viscosity drilling mud left in the hole; 

hence, the relative amounts of S-wave energy recorded on the two horizontal 

seismometers vary with depth. The S-wave arrival is generally most easily 

identified on the horizontal seismogram with the largest amplitudes. Compari 

son of the signals recorded on the horizontal sensors with that recorded on 

the vertical sensor shows that the S-wave energy generated by the horizontal 

traction source is at least twice as large as the P-wave energy.

On many of the horizontal seismograms some P-wave energy prior to the 

onset of the S-wave is apparent. Some P-wave energy is generated by the 

horizontal traction source and some probably results from conversion of S to D 

at seismic boundaries. In some cases the polarity of this P-wave energy is 

reversed and careful consideration of the entire record section is required to 

identify the S-arrival. In qeneral, the onset of the S-wave 1s easier to



identify at sites underlain bv the various types of soil than for sites under 

lain by the more consolidated rock units. 

Travel Times and Averaqe Velocities

To determine the travel time for the S-wave onset identified from the 

record sections (figures ?0-?f), the followina times are measured with respect 

to a 100 Hz standard signal recorded on the records:

1) tj time of break in signal from impact switch

2) to onset time of S-wave arrival on inline uphole qeonhone

3) t^ onset time of identified S-wave arrival on downhole sensors 

The time considered to be the oriqin time for the S-wave recorded on the 

downhole sensor is the onset tine of the S-arrival on the uphole inline 

sensor. To reduce the uncertainties in determininc this origin time, gn 

average trave 1 time from the source to the uphole geoohone (t^) is Hpter ^^ 

from the set of values, t^ - t^, measured at each depth. The "^.rave 1 time for 

the first S-arrival is given by

t s = (t 3 - tj) - t A .
A corrected S-wave travel time (t^), corresponding to the travel time for 

a vertical ray path, is computed from t c = t c . C where C corresponds to a
S c 5

timing correction (cosine of the angle of ray incidence) due to the distance 

the plank is offset from the center of the hole (usually ?.0 m). Average 

velocities from the surface are determined by dividing the corrected travel 

time by the corresponding depth. The travel time for the first S-peak is 

determined similarly. The origin corrections (±2 - tj), the travel times of 

the first S-arrival and the first S-arrival and the first S-peak (t s ), the

corrected travel times for the first S-arrival and the first S-peak (t. ), andb c

the averaqe corresponding velocities computed at each site are presented in 

tables 1-10.



The travel times for the P-waves generated b.y a vertical impact on a 

steel plate are determined in the same way as for the S-waves, except that the 

origin time for the P-wave is given by the impact switch and no origin correc 

tion is necessary. The travel times, the corrected travel times, and the 

average velocities for the P-waves are also presented in tables 1-10. 

Interval Velocities and Elastic Moduli

Calculation of interval velocities and elastic moduli requires determina 

tion of depth intervals over which the velocity is approximately constant 

within the uncertainty of the travel-time measurements. To determine these 

depth intervals, the travel time data (tables 1-10) are plotted as a function 

of depth (figs. 27-36) and the qeoloqic logs (fiqs. 10-19) are simplified and 

displayed graphically on the travel time curves (fiqs. 27-36). Depth inter 

vals for velocity determinations are selected on the basis of distinct changes 

in slope of the travel time plots and evidence for litholoqic boundaries. For 

those geologic materials with S-velocities greater than 350 m/sec, the inter 

vals are required to contain at least four travel time measurements to avoid 

determining a velocity from a travel time differential due in larqe part to 

measurement error.

Velocities are calculated for each of the selected intervals (tables 11- 

20) from the slope of the linear regression line which best fits the travel 

time data in a least squares sense (Borcherdt and Healv, IQfifl, eos. 3.1-3.FO. 

The equation of the linear-regression line which best fits, in a least-squares 

sense, a sample on n pairs of time-depth coordinates (xj ,tj),... .(xn ,t n ) is



t(x) = a 4 b (x - x)

- 1 n 1 "where x * - J x. , a = - £ I. ,

1 n
the intercept is INCPT =- Z t. - bx , and

n 1=1 1

n
the slope is b = Z w.t.1

_ n _
with w. = (x. - x)/D and P = Z (x. - x) 211 k=l K

The desired velocity (VEL) is given by V - 1/b. Assuming the standard

statistical model (Borcherdt and Healy, IPfiB), the fifi.3 confidence level,

uncertainty interval (UNC INT) for the velocity is estimated hy

1 1
b+S. ' b-S,

n b

1 n

where SK * -   Z (t. - t(x.)) 2
b (n-2)D i=l

is the standard error of the regression coefficient.



For these depth intervals with measurements of density (p), the shear 

modulus (SHFAR MOD, M) and bulk modulus (Rlll.K MOD, «) is calculated (tables 

11-20) using the linear elastic equation:

M = pV 2

and K = ^v 2 - - M
P 3

Poisson's ratio (a) is calculated (tables 11-?0) usinn

ACKNOWLFDGMENTS

The authors wish to thank Robert M. Hazlewood for his contributions in 

seismic logging of sites in the Cholame-Shandon area and at Taft.

REFERENCES

Aetron-Blume-Atkinson, 1965, Geologic site investigation for Stanford Linear 

Accelerator Center: Report No ABA-88.

10



Borcherdt, R. D., and Healy, J. H., 1968, A method of estimating the

uncertainty of seismic velocities measured hy refraction techniques:

Bulletin of the Seismoloqical Society of America, v. 58, p. 1769-1790. 

Dibblee, T. W. Jr., 1966, Geologic map of the Taft Quadrangle: U.S.

Geological Survey Open-File Map. 

Dibblee, T. W. Jr., 1974, Geologic map of the Shandon and Orchard Peak

quadrangles, San Luis Obispo and Kern counties, California: U.S.

Geological Survey Miscellaneous Investigations Series Map 1-788. 

Ellen, S. D., Wentworth, C. M., Brabb, E. E., and Pampeyan, E. "., 197?,

Description of geologic units, San Mateo County, California: Accompanying

U.S. Geological Survey Miscellaneous Field Studies Map MF-328. 

Helley, E. J., and Brabb, E. E., 1971, Geologic map of late Cenozoic deposits,

Santa Clara County, California: U.S. Geological Survey Miscellaneous

Field Studies Map MF-335. 

Kobayashi, N., 1959, A method of determining the underground structure by

means of SH waves: Zisin, ser. 2, v. 12, p. 19-24. 

Soil Survey Staff, 1951, Soil Survey Manual: U.S. Department of Agriculture

Handbook 18. 

Sowers, G. B., and Sowers, G. F., 1970, Introductory Soil Mechanics and

Foundations: MacMillan, New York. 

Terzaghi, K., and Peck, R. B., 1967, Soil Mechanics in Engineering Practice:

John Wiley and Sons, New York. 

U.S. Army Corps of Engineers, 1960, The unified soil classification system:

Technical Memorandum No. 3-357, Waterway Experiment Station, Vicksburg,

Mississippi. 

Warrick, R. E., 1974, Seismic investigation of a San Francisco Bay mud site:

Bulletin of the Seismoloqical Society of America, v. 64, p. 375-385.

11



Warrick, R. E., Hoover, D. B., Jackson, W. H., Pakiser, L. C., and Roller,

J. C., 1961, The specifications and testing of a seismic-refraction system 

for crustal studies: Geophysics, v. ?6, p. R?f)-R?4.

1?



FIGURES

Regional location map Fiq. 1

Shear-wave apparatus Fiq. 2

Description of geologic logs Fig. 3

SITE NO. NAME

G-l GAVILAN WATER TANK

Detailed location map Fiq. 4 19
Geologic log Fig. in 25
Record section Fiq. ?n 3Q
Travel-time plot Fig. 21 47 
Tables:

"Travel-times and average velocities" 1 57
"Interval velocities and elastic moduli" 11 67

G-? MISSION TRAILS MOTEL

Detailed location map Fiq. 4 ]Q
Geologic log Fiq. 1] ?fi
Record section Fiq. ?] 40
Travel-time plot Fiq. ?8 48 
Tables:

"Travel-times and average velocities" 2 58
"Interval velocities and elastic moduli" 1? 68

G-3 GILROY SEWAGE TREATMENT PLANT

Detailed location map Fiq. 4 JQ
Geologic log Fig. 12 28
Record section Fig. 22 &l
Travel-time plot Fig. ?Q 4Q 
Tables:

"Travel-times and average velocities" 3 5 Q
"Interval velocities and elastic moduli" 13 6Q

G-4 SAN YSIDRO SCHOOL

Detailed location map Fig. 4 19
Geologic log Fig. 13 30
Record section Fig. 20 30
Travel-time plot Fig. 30 ^0 
Tables:

"Travel-times and average velocities" 4 60
"Interval velocities and elastic moduli" 14 70
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SITE NO. NAME PAGE 

G-6 CANADA ROAD

Detailed location map Fiq. 5 20
Geologic log Fig. 14 31
Record section Fig. 23 42
Travel-time plot Fig. 31 51 
Tables:

"Travel-times and average velocities" 5 6]
"Interval velocities and elastic moduli" IB 71

CS-5 COCKRUM'S GARAGE

Detailed location map Fig. 6 2]
Geologic log Fin. IB 3?
Record section Fig. 24 43
Travel-time plot Fig. 32 B2 
Tables:

"Travel-times and average velocities" 6 6?
"Interval velocities and elastic moduli" 16 7?

CS-8 SHANDON PUMP STATION

Detailed location map Fig. 6 21
Geologic log Fig. 16 34
Record section Fig. 23 &2
Travel-time plot Fig. 33 53 
Tables:

"Travel-times and average velocities" 7 63
"Interval velocities and elastic moduli" 17 73

CS-12 SHANDON VALLEY VINEYARDS

Detailed location map Fin. 7 ?2
Geologic log Fig. 17 35
Record section Fig. 25 ^
Travel-time plot Fig. 34 5^ 
Tables:

"Travel-times and average velocities" ft 6^
"Interval velocities and elastic moduli" IP 7^

CS-II TEMBLOR II

Detailed location map Fig. P 23
Geologic log Fig. IP 36
Record section Fig. 25 44
Travel-time plot Fig. 35 55 
Tables:

"Travel-times and average velocities" 9 65
"Interval velocities and elastic moduli" 19 75
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SITE NO. NAME , PAGE 

T-l LINCOLN SCHOOL - TAFT

Detailed location map Fiq. 9 24
Geologic log Fiq. 19 37
Record section Fig. 26 46
Travel-time plot   Fig. 36 56 
Tables:

"Travel-times and average velocities" 10 66
"Interval velocities and elastic moduli" 20 76
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Figure 1. Generalized map of the central California coastal region showing the approxi 
mate locations of strong motion accelerograph stations. Detailed locations 
are shown in figures 4-9
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a) SOURCE

UPHOLE THREE 
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GEOPHONE

STEEL PLATE 
FOR VERTICAL 
HAMMER

b)

f
2.5M

i

!i
DOWNHOLE 
THREE 
COMPONENT 
GEOPHONE

Figure 2. Details of field apparatus, (a) hammer and plank and (b) 
section ahoving three-conponent dovnhole geophone.
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ALTITUDE

DATE;

LOCATION :
LOT.
Long. 

QUADRANGLE

GEOLOGIC T) Dibblee, 1966 
MAP UNIT- 2) Dibblee, 1974

3) Helley and Brabb, 1971

SAMPLE DESCRIPTION a e
£H

v 
I »
? 5|e> "*

X w

H DESCRIPTION

SAMPLING:

Standard penetration sample taken 
inside a 1 1/4" I.D. split-spoon 
driven 18" into the soil with a 
140 Ib. weight falling 30" at the 
top of the drill rod.

Blow count for last 12" or, if 
penetration £12", for depth 
driven as noted.

Pitcher undisturbed sample taken 
inside a 3" I.D. Shelby thin 
tube mounted in a Pitcher core 
barrel.

Sample taken inside a 3" I.D. 
Shelby tube mounted on end of 
drill rod and pushed into soil.

Rock core taken inside a NX size 
core barrel with a diamond bit.

Rock hardness: response to hand and geologic hammer- 
(Ellen et  !., 1972)

hard - hammer bounces off *1th solid sound
firm - hammer dents with thud, pick point dents or

penetrates slightly 
soft - pick point penetrates
friable material can be crumbled into individual grains 
by hand.

Fracture spacing. (Ellen et al . . 1972)

cm

1-5 
5-30 
30-100 

100

In
ITl/2
1/2-2
2-12
12-36
>36

fracture spacing
v. close
close
moderate
  ide
v. «1de

Weathering: (Aetron-Blume-Atklnson. 1965)
Fresh: no visible signs of weathering
Slight: no visible decomposition of minerals, slight

discoloration
Moderate: slight decomposition of minerals and dis 

integration of rock, deep and thorough 
discoloration 

Decomposed: extensive decomposition of minerals and
complete disintegration of rock but original 
structure Is preserved.

Figure 3
18

Teiture: the relative proportions of clay, silt, and 
sand below 2 mm. Proportions of larger particles are 
Indicated by modifiers of teitural class names. Deter- 
Ination Is made In the field mainly by feeling the moist 

soil (Soil Survey Staff. 1951).

Color: Standard Munsell color names are given for the 
dominant color of the moist soil and for prominent 
mottles.

Plasticity: estimated from the strength of air dried 
sample and toughness of thread formed when soil Is rolled 
at the plastic Unit (Sowers and Sowers. 1970).

plasticity
non plastic 
slightly 
medium 
ilghly

dr> strength 
v. low 
slight 
medluir 
high

field test
falls apart easily
easily crushed
friable with difficulty
cannot crush with fingers

Relative density of sand and consistency of clay 1s cor 
related with penetration resistance: (Terzaghi and Peck 
1948)

blows/ft
0-4 
4-10 
10-30 
30-50 

50

relative
density
v. loose
loose
medium
dense
v. dense

blows/ft.
<2
2-4
4-8
8-15
15-30
>30

consistency
v. soft
soft
medium
stiff
v. stiff
hard

:L, MH, etc.: Unified Soil Classification Group Sywbol 
(U. S. Army Corps of Engineers, 1960)
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ALTITUDE: 400 ' 

DATE: 9/19/79

LOCATION : 
Lot. 36°58'25" 
Long. 121°34'20" 

QUADRANGLE.
CHITTENDEN, CALIF.

SAMPLE DESCRIPTION fi
Blows/ 

Foot .6
I ?
o J

* *** * *

-*.«- - .

^HH
 * *«*«* 

 tVrr

        i 

      t  

* * * * *

 Xvl-« > « *  » > «

:::x:::

;HHH:

 * * * * 

*            t  
        *

HOLE No. G-l 
SITE: GAVILAN WATER TANK

GEOLOGIC fs
MAP UNIT: Franciscan sandstone 3

|| DESCRIPTION

 0
SANDSTONE, yellowish brown, moderately 

weathered, mostly v. close to close 
fracture spacing, fine to medium 
grained, hard. Contains thin beds 
of SHALE, moderately to deeply 
weathered, v. close fracture 
spacing, and stringers of quartz. " 5

-

-10

SANDSTONE, dk. olive, fine to medium 
grained, hard, close to moderate
fracture spacing.

SHALE, black, slight to moderately 
 15 weathered.

-20

-25 

 50

COMMENTS: Drilling rates: 10.3 m-18 m: 15 min/ft. LOGGED BY: T. Fumal 
Figure 10 18-20.3 m: 20 min/ft.

25



ALTITUDE 185' LOCATION: MUiiuut. 'o3 L^ 36°58'53"

Long. 121 0 33'14"
nATF- 9/17/79 QUADRANGLE: DATE. 9/17/79 CH i TT ENDEN, CALIF.

SAMPLE DESCRIPTION

SANDY LOAM, dk. brown, mostly 
fine to medium sand, medium 
dense, slightly plastic, 
moist. (SM)

SANDY GRAVEL, poorly sorted, 
75/c gravel to 50 mm, rounded 
to sub rounded, v. dk. brown 
to black, wet. (GM)

GRAVELLY SAND, v. dk. greyish 
brown, poorly sorted, 40% 
medium pebble gravel to 20 
mm, rounded to sub rounded, 
wet. (SW)

SILTY CLAY, dk. greenish grey, 
highly plastic, medium to 
coarse blocky structure, v. 
stiff, wet. (CH)
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_  » * * s_ -^ _

r~  ^^ JB

HOLE No. G-2 
SITE: MISSION TRAILS MOTEL

GEOLOGIC Q f
MAP UNlT: v gyt   . . . . ., B 

Young alluvial fan deposits

fl DESCRIPTION
ol

-0                          
SANDY LOAM, dk. brown, mostly fine 

to medium grained sand, medium to 
dense, with lenses of coarse 
Sandy Loam and GRAVEL to 4 mm 
(SM-GM).

-5

SANDY GRAVEL, to 50 mm, with lenses 
of coarse sand. (GM)

-10

SAND, yellowish brown, poorly 
sorted to coarse size. (SM)

 15 SANDY CLAY, yellowish brown. (CL)

SAND, fine to medium, yellowish 
brown, v. dense grading to: 

GRAVELLY SAND, poorly sorted, 
yellowish brown. (SW)

-20

SILTY CLAY, dk. grey, v. stiff, 
moist. (CH)

 25

no<^w
CONTINUED ON NEXT FIGURE

COMMENTS: LOGGED BY: T - Fumal
Figure 11 26



ALTITUDE: 

DATE:

LOCATION : 
Lot. 
Long. 

QUADRANGLE:

SAMPLE DESCRIPTION
K

Blow./ F»«t j \ h

T777? .  .." +.

Sir:

~.   . r"1

s?''9
S? »J>X

HOLE No. GILROY #2 

SITE: MISSION TRAILS MOTEL

GEOLOGIC 
MAP UNIT:

il DESCRIPTION 
Si

\
 Si                 

with lenses of v. fine SANDY LOAM. 
(ML)

 35

»

GRAVEL, well-sorted, little or no
.|p fines (GP) 

45
m

-50

» 

»

COMMENTS: Lost circulation suddenly at 39.4 m. LOGGED BY:
were unable to. regain it and so stopped drilling. 
Figure 11 continued y

27



ALTITUDE 1 65 ' LOCATION : MLMiuut. 03 L^ 36 0 59'10"

Long. 121°32'11"
DATE: 9/20/79 QUADRANGLE:

' ' CHITTENDEN, CALIF.

SAMPLE DESCRIPTION

CLAY LOAM, mottled, dk. grey, 
dk. greyish brown and dk. 
yellowish brown, high 
plasticity, medium to coarse 
blocky structure, v. stiff 
(CH).

COARSE SANDY LOAM, brown, 
poorly sorted, medium 
plasticity, some rounded 
gravel to 20 mm. (SC)

SILTY CLAY LOAM, grey, medium 
plasticity, v. stiff (CL)

w&

a.ia
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56/
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w
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J^a

HOLE No. G-3 

SITE: SEWAGE TREATMENT PLANT 

GEOLOGIC Qb
MAP UNIT: Inte rfluvial basin deposits 3

»«.

fl DESCRIPTION *? 
^ ,

° SILTY CLAY and CLAY LOAM, v. dk. 
greyish brown stiff (CL-CH)

mottled yellowish brown and v. dk. 
greyish brown 
greyish brown 
dk. yellowish brown sand to medium 

-5 size, v. stiff

SANDY LOAM grading to: 
SANDY GRAVEL, mostly dk. greenish 

grey to olive fine to medium 
grained sandstone, to 50 mm. (GP)

-10

SANDY CLAY LOAM and SILT LOAM, 
yellowish brown, stiff (CL-ML) 
dk. grey

yellowish brown to strong brown

SANDY LOAM, brown, poorly sorted (SM- 
SC) grading to: SANDY GRAVEL, to 15
mm.
SILTY CLAY LOAM and SILT LOAM, dk. 
yellowish brown to greyish brown 
(CL-ML)

_ 20 dk - 9 ^

"2^ FINE SAND, yellowish brown to strong 
brown grading to: 

GRAVELLY SAND (SP)

v. dense
.«/ ) ... .,,, ,_  ..,._...  ,,..  ,.. ,«sv/

CONTINUED ON NEXT FIGURE

COMMENTS: LOGGED BY: T. Fumal
Figure 12 28



ALTITUDE. LOCATION:
LOT.
Long. 

DATE: QUADRANGLE:

SAMPLE DESCRIPTION

LOAMY SAND, It olive brown, 
poorly sorted, 10-20% v. 
fine gravel to 10 mm. (SM) 
grading to: 

GRAVELLY SAND, 20% coarse 
pebble gravel to 25 mm, 
rounded to subrounded. (SW)
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HOLE No. GILROY #3 

SITE: SEWAGE TREATMENT PLANT

GEOLOGIC 
MAP UNIT:

il DESCRIPTION 
Si

31 GRAVELLY SAND. v. dpn^p
FINE SANDY CLAY LOAM, grey (SC) 

olive, firmer

_ 3 c GRAVELLY SAND, olive, brown, poorly 
sorted (SW)

mostly <30 mm 

 40

* 5 SANDY CLAY and SANDY LOAM, yellowish 
brown, v. stiff (CL-SM)

 50 

55

»

SI

COMMENTS: Ra P 1d los s of fluid at 36.4 m but were LOGGED BY: 
able to keep circulation and continued drilling.

Figure 12 continued 29



ALTITUDE 172' LOCATION: MLinuut. \IL Laf 37°o0'01"

Long. I2i°3ri6"
DATE- 9/25/79 QUADRANGLE: UAit. */«//* GILROY, CALIF.

SAMPLE DESCRIPTION

CLAY, black, organic, highly 
plastic, weakly developed 
medium to fine blocky 
structure, soft, wet. (OH) 

SILTY CLAY, olive grey to 
grey with common mottles 
of dk. yellowish brown, 
medium plasticity, some 
fine pebbles. (CL)

GRAVELLY SAND, dk. greyish 
brown 40% gravel to 30 mm, 
poorly sorted. (SW)

SILTY CLAY, dk. grey, medium 
plasticity, fine to 
medium blocky structure
(CL)

SILTY CLAY LOAM, yellowish 
brown, medium plasticity, 
V. stiff, moist (CL)
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HOLE No. G - 4 
SITE: SAN YSIDRO SCHOOL

GEOLOGIC Qyf .
MAP UNIT: Young alluvial fan deposit^

^-, 
fi DESCRIPTION 
Si

° SANDY CLAY LOAM, dk. brown (SC)

- GRAVELLY V. COARSE SAND (SP)

SANDY CLAY, brown, grading to: 
- SILTY CLAY, bluish grey, soft (CH-OH)
-5

- black

It. greenish grey 

greyish brown

, 0 GRAVELLY SAND, dk. greyish brown, 
" IU poorly sorted. (SP)

SANDY LOAM, dk. qrey
  STITY r.l AY, dk grpy

V. FINE SANDY CLAY, yellowish brown
GRAVELLY V. COARSE SAND (SP)

-I5SILTY CLAY, pale brown, v. stiff. (CL)

SILTY CLAY LOAM and SILT LOAM, greyish 
brown (ML).

F. SANDY CLAY and SILT LOAM, grey (ML) 

-20 SILTY CLAY, grey (CL)

CLAY, greyish brown to brown grading 
to: 

  SILTY CLAY, yellowish brown (CL)
SANDY CLAY, yellowish brown, some v. 

:   coar-GO GQnd \CL) .               
,??iSANDY GRAVEL (GP).

. V. FINE SANDY CLAY and SILTY CLAY 
LOAM, yellowish brown to strong brown, 

  v. stiff (CL)

 30

COMMENTS: LOGGED BY: T. Fumal
Figure 13 30



ALTITUDE: 1090' 

DATE: 9/26/79

LOCATION : 
Lot. 37 0 01'36" 
Long. 121°29'07" 

QUADRANGLE:
GILROY HOT SPRINGS, CALIF.

SAMPLE DESCRIPTION
o*
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HOLE No. G-6 
SITE: CANADA ROAD

GEOLOGIC Kts
MAP UNIT: Hard shale and sandstone3

tl DESCRIPTION 
Si

 0
SANDSTONE, deeply to moderately 

weathered, v. close to close 
fracture spacing, hard sandstone 
is dk. olive brown. Texture is 
Gravelly clayey sand with lenses 
of strong brown silty sand and 
yellowish red clay. 

-5

 10

H51 w

SHALE, black, slightly weathered to 
fresh close to moderate fracture 

-20 spacing, hard. Contains zones 
that are sheared with texture of 
gravelly sandy clay.

sheared rock

-25

sheared rock

 30

COMMENTS: Rapid loss of fluid to 10 m. LOGGED BY: T. Fumal 

Figure 14 31



ALTITUDE: 1"0- LOC-TON:^^

Long. 120 0 19'40" 
DATE- 8/20/79 QUADRANGLE:

CHOLAME, CALIF.

SAMPLE DESCRIPTION

SANDY LOAM, greyish brown, 
poorly sorted up to v. coarse 
size, most is finer than 
medium sand, loose. (SM)

CLAY, brown, medium plasticity 
stiff, moist. (CL)

MUDSTONE, v. dk. grey to black, 
texture is silty clay, firm, 
close to v. close fracture 
spacing.

SILTSTONE, olive grey, texture 
is silty clay loam, firm, 
close to moderate fracture 
spacing. Some interbedded 
MUDSTONE.

fi

2-67 
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400J/ *oia
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P
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HOLE No. CS-5 

SITE: COCKRUM'S GARAGE

GEOLOGIC Qa
MAP UNIT: Holocene alluvium"

|| DESCRIPTION

-0
SANDY LOAM, dk. brown, poorly sorted, 

some gravel to 10 mm, most is 
medium sand or finer, loose. (SM)

-5

CLAY, brown, medium plasticity, 
stiff, moist. (CL).

-10

GRAVELLY SAND, poorly sorted, gravel 
to 10 mm. (SW)

 

-15

MUDSTONE, v. dk. grey to black, 
texture is silty clay, firm, close 
to v. close fracture spacing.

-20 

-25

Interbedded SILTSTONE, olive grey, 
frim, close to moderate fracture 
spacing and MUDSTONE, dk. grey 
firm, close to v. close fracture 
spacing.

-30                        
CONTINUED ON FOLLOWING PAGE

COMMENTS: LOGGED BY: T Fumal
Figure 15 32



ALTITUDE.

DATE.

LOCATION: 
LOT.
Long. 

QUADRANGLE

HOLE No.
SITE: COCKRUM'S GARAGE

GEOLOGIC 
MAP UNIT:

SAMPLE DESCRIPTION Blow Foo
5o -1

DESCRIPTION

30

SILTSTONE, olive grey, firm, 
moderate to close fracture 
spacing, bedding inclined 
60-80°.

SANDSTONE, It. grey, v. fine to 
fine grained, soft to firm, 
moderate to wide fracture 
spacing.

MUDSTONE, dk. grey, firm. 

h35

Interbedded SILTSTONE, olive grey, 
firm, moderate to close fracture 
and SANDSTONE, It. grey, v. fine

. ft to fine, soft to firm, moderate
** and wider fracture.

" MUUbluNL, dk. grey, firm
Interbedded SILTSTONE and SANDSTONt

.. MUDSTONE, dk. grey, firm.

Interbedded SILTSTONE and SANDSTONE

P~ ......

50

if.tfcv".1

55

60

COMMENTS:
Figure 15 continued 33

LOGGED BY



ALTITUDE: 1056' LOCATiON.^,^

Long. 120°21'30" 
DATE: 9/10/79 QUADRANGLE:

CHOLAME, CALIF.

SAMPLE DESCRIPTION

CLAY LOAM, olive, sand is v. 
fine to fine, medium 
plasticity, stiff, moist (CL)

CLAY LOAM, dk. grey, sand is 
very fine to fine, medium 
plasticity, stiff, moist (CL)

LOAMY SAND, It. yellowish 
brown, poorly sorted, some 
gravel to 15 mm subangular 
to subrounded, v. dense (SM)

LOAMY SAND, It. yellowish 
brown, moderately well-sortec 
grading from v. fine to fine 
at top to medium to coarse at 
bottom (SM)
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HOLE No. CS-8 

SITE: SHAN DON PUMP STATION

GEOLOGIC Qa
MAP UNIT: Holocene alluvium 5

ll DESCRIPTION
*e 
oi

.Q              ̂-             
CLAY, dk. greyish Drown, high 

plasticity, common stringers of 
:     white carbonate (CH) .          

CLAY LOAM, olive to dk. grey, sand 
is v. fine to fine, medium plas 
ticity, stiff, moist (CL).

-5 

 10

SILTY CLAY, dk. grey (CL)

GRAVELLY SAND, greyish brown, mostly 
 15 v. coarse grained, some gravel to 

20 mm, subrounded to subangular (SP

SILTY CLAY, greyish brown (CL)

LOAMY SAND, It. yellowish brown, 
poorly to moderately well -sorted, 
mostly medium to v. coarse grained,

-20 some gravel to 20 mm., v. dense 
(SM)

-25 

-30

COMMENTS: LOGGED BY: T. Fumal
Figure 16 34



ALTITUDE 1119' LOCATION: MLinuut. MI* Laf 35°38'55"

Long. 120°24'10"
DATE 9/11/79 QUADRANGLE: 
u«it. y/n//y SHANDON, CALIF.

SAMPLE DESCRIPTION

FINE SANDY CLAY LOAM, It. 
yellowish brown, medium 
plasticity, slightly moist.

SAND, It. brownish grey, 
moderately well-sorted, 
grades from fine-medium to 
coarse v. coarse, some 
gravel to 15 mm.
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HOLE No. CS-iz 

SITE: SHANDON VALLEY VINEYARDS

GEOLOGIC Qoa 3 
MAP UNIT: Older alluvium, youngest 

-  -         terrace^             

if DESCRIPTIONsi

.Q                            
LOAMY SAND, brown, moderately well- 

sorted, mostly fine to medium sand, 
dry, loose, quick (SM)

FINE SANDY CLAY LOAM, It. yellowish 
brown, medium plasticity, slightly 
moist. (SC) 

. 5 grading to COARSE SANDY LOAM (SM) 
grading to SAND, mostly coarse to 
v. coarse (SP) 
grading to SANDY GRAVEL, yellowish 
brown, substantial is 5-10 mm,
subrounded TGP) 
SAND, It. brownish grey, fine to 
medium grading to GRAVELLY SAND (SP 

 10

-15

k SANDY GRAVEL, hard, cemented (SP) 

grading to GRAVELLY SAND, v. dense.

-20
SAND, v. dense (SP)

SANDY CLAY LOAM, yellowish brown, 
v. dense (SC)

 25£*<J

30                        

COMMENTS: LOGGED BY: T - Fumal
Figure 17 35



ALTITUDE: 1430' 

DATE: 9/13/79

LOCATION: 
Lot. 35°42'29" 
Long. 120°10'17"

QUADRANGLE:
ORCHARD PEAK, CALIF.

SAMPLE DESCRIPTION

COMMENTS:
Figure 18
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MULt NO. ^-^ 
SITE: TEMBLOR II

GEOLOGIC sp 
MAP UNIT: SERPENTINE

fl DESCRIPTION
Si

0 SANDY CLAY LOAM, dk. brown, poorly " 
sorted, some fine gravel, low plas
ticity (SC) 

' SERPENTINE, dk. green and black to 
dk. reddish brown, hard, close to v. 
close fracture spacing. 
Substantial proportion of grey SANDY 

-5 CLAY GOUGE below 2.5 m.

 10

SANDY CLAY, It. grey and strong 
brown, with some rock fragments 
(Gouge)

SERPENTINE, dk. green and black, 
hard, close to v. close fracture 
spacing. 

 15

abundant It. grey SANDY CLAY GOUGE 

-20

-25

-30                         -

LOGGED BY- T. Fumal
36



At TITUDP- 91 S 1 LOCATION:
^^h* lit ̂ Jmr fc» ,  / 1 w * ~ *tr*DS%f\ir*^llLot. 35 08 56 

Long. n9°27'22"
DATE: 8/16/79 W^^^f''

SAMPLE DESCRIPTION

SAND, It. yellowish brown, 
poorly sorted, 10-15% angular 
shale gravel to 30 mm, dense 
(SP)

SAND, brownish yellow, moder 
ately well -sorted, most is 
medium to v. coarse, some 
fine gravel of quartz, 
feldspar, subrounded to sub- 
angular. Occasional clods of 
reddish brown sandy loam 
(weathered shale fragments) 
(SP)

SAND, brownish yellow, moder 
ately well -sorted, most is 
medium to v. coarse, sub- 
angular to subrounded, 
occasional clods of greyish 
brown to reddish brown sandy 
clay loam (weathered shale) 
More cemented than at 9 m 
(SP)
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HOLE No. T-l 
SITE: LINCOLN SCHOOL

?A?M?§!£. Holocene alluvial fan 
MAP UNIT: deposits'

fi DESCRIPTION
Si

.0                          
GRAVELLY SAND, It. yellowish brown, 

moderately well -sorted, most is v. 
coarse sand and fine gravel to 5 mm 
gravel is flat angular shale 
fragments (GP).

grading finer to: 
 5 SAND, It. yellowish brown to brownish 

yellow, moderately well -sorted, 
most is medium to v. coarse, up to 
10-15% subrounded to subangular 
quartz and feldspar gravel.
Occasional clods of sandy clay 
loam-weathered shale fragments (SP)

-10

-15

Lenses of SILT LOAM

-20

SANDY GRAVEL

-25

SANDY GRAVEL

-30
wv/

CONTINUED ON FOLLOWING PAGE

COMMENTS: LOGGED BY: T - Fumal 
Figure 19 37



ALTITUDE. LOCATION: 
LOT.
Long. 

DATE. QUADRANGLE:

SAMPLE DESCRIPTION

SAND, It. yellowish brown, 
poorly sorted, most is medium 
to v. coarse, 10-15% shale 
gravel to 20 mm, angular to 
subrounded. Occasional clods 
of sandy clay loam (weathered 
shale) (SM-SC)
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1 * * * *»* *

HOLE No.
SITE: LINCOLN SCHOOL

GEOLOGIC 
MAP UNIT:

fi DESCRIPTION 
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MISSION TRALS MOTEL
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17&1

20.01-
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*0.0

0.1 MC.

WU /i.»

> * 
il,i.A A
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6AVILAN WATER TANK SITE G-l

TIME (msec) 
10

First P Arrival 

First S Arrival

First S Peak

Velocity (m/s)

SANDSTONE, yellowish brown 
moderately weathered

10

15

SANDSTONE, dk. olive 
slightly weathered 
to fresh

SHALE, black

4-20

47



MISSION TRAILS MOTEL SITE G-2

TIME (mstc) 

SO 70 //O

O First P Arrivol 

D First S Arrival

A First S Ptok

Vtlocity (m/s)

a.
LU
o

<fc

*

1

^
Ok.

^

*

O

0

^   H

U>

 
^"9*
.'*.-.:

  '   

*%  -}

 £    

ii-0'6 
Q*fi
.*fep

'££%"*

tit

K--*-=***^*
~   _ 

TL~_L~

Tinr

?i*l»?

SANDY LOAM, dk. brown

5

SANDY GRAVEL 

10

SAND, yel browrfcrown 
poorly sorted

I ^ jr^iit,' 1 WL.'^!

SAND, fine to medium .

GRAVELLY SAND, 

 20

SILTY CLAY, dk. grey 

 25

 so          -

with lenses of
v. fine SANDY LOAf* 

JS

GRAVEL, well-sorted
 A  

Figure 28
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GILROY SEWAGE TREATMENT PLANT SITE G-3

TIME (msec)
fO 30 SO 70 /So

O Fir«t f Arrivol 

D Fir»1 S Arrive! 

A First S Ptok 

/*5" Velocity (m/i)

/TO '90

10

15-
LOA"

20

jV>l'.jr G»i,I.L> Si',!

x>j

41

 si

ss

10

Figure 29
49



SAN YSIDRO SCHOOL SITE G-4

O Firs* P Arrival 

D First S Arrival

First S Ptok
Velocity (m/s)

SANDY CLAY LOAM 
____brown____
GRAVELLY V. COARSE 
________SAND 
SANDY CLAY, brown 
SILTY CLAY, bluish

black

It. greenish grey

greyish brown

GRAVELLY SAND

SANDY LOAM, gre 
Uitv
V Flfjf ^ANHY CLA S 
GRAVELLY V. COARS' 

SAND

^Th 15SILTY CLAY,~brown

SILTY CLAY LOAM 
and SILT LOAM

F. SANDY CLAY and 
SILT LOAM , grey 
SILTY CLAY, gre

CLAY,greyish brov

SILTY CLAY. 
SANDY CLAY

GRAVEL___
V. FINE SANDY CL/ 
yellowish brown 
to strong brown

Figure 30
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CANADA ROAD SITE 6- 6

TIME (msec) 
10 30 SO

(L 
UJ 
O

JO-

O First P Arrival 

a First S Arrival

A First S Peak 
655 Velocity (m/s)

D A

luK-X-- ° SANDSTONE, deeply to 
^ X*X   moderately weathered

Ch $j ' 

 :«: 

^
 5

    * i        » * i      
i        »

ON 
$b 

O
i      

10

-15 «~» "

'£'\ ioi.

SHALE, black,
slightly weathered 

20 to fresh

sheared rock

sheared rock

Figure 31
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COCKRUM'S GARAGE SITE CS-5

TIME (msec)

\

'30 tfo

fc A

O First P Arrival 

D First S Arrival 

A First S Peak 

3Ug Velocity (m/s)

SANDY LOA" 
dk. browr.

CLAY, brow
Stiff

GRAVELLY SAN:

MUDSTONE ,

firr

SUTSTON: 
and Mj:S'DNi

M'JDSTONE,

SILT STONE 
and SAS:S

41

45
S1LTSTONE 
and SANDSTON

51

Figure 32 52



SHANDON PUMP STATION SITE

TIME (mstc) 
SO 70

J
X

UJo

30

Figure 33

9o '/O I '30

O First P Arrival 

D First S Arrival 

A First S Ptak

/S? Vtlocity (m/s)

CLAY

CLAY LOAK. olive to 
dk. grey

10

SILTY CLA>, dk. gre

ri5
GRAVELLY SAND

SILTY CLAY

LOAMY SAND,
yellowish brown

:--20

25

53



SHANDON VALLEY VINEYARDS SITE CS- 12

TIME (msec) 
3O SO 7O

O First P Arrival 

D First S Arrival

A First S Peak

33i3 Velocity (m/s)

a.
LU 
O

30\

Figure 34

1 : ^t
^ .    ;  

LOAMY SAND,

 

brown

yellowish brown

COARSE SANDY LOAM 

SAND 

SANDY ̂ RAVEL_ _ _

SAND,brownish grey 
fine to medium

10

GRAVELLY SAND

 exIfSANDY GRAVEL

SAND, v. dense

SANDY CLAY LOAM 
yellowish brown
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TEMBLOR SITE CS-H

TIME (msec) 
30 SO

O First P Arrival 

D First S Arrival 

A First S Peak

Velocity (m/s)

vjrN&
SANDY CLAY LOAM 
die. brown

SERPENTINE

Substantial 
SANDY

5 CLAY GOUGE

10
SANDY CLAY, It. grey 
(Gouge)

SERPENTINE

:-i5

abundant It. grey 
SANDY CLAY GOUGE

20

55



LINCOLN SCHOOL - TAFT SITE T-l

TIME (mstc) 
70 90

O Firtt f Arrival 

O First S Arrival

First S Ptofc 

377 Vtloeity (m/t)

Figure 36

£
0

 15

3*

6RAVELLY SAND 
yellowish browr

 5 SAND,
 »d1i*n to v. t

10

Lenses of 
SILT LOAP

20

SANDY GRAVEL

25

SANDY GRAVEL

41

4S

SS



TABLE 1

TRAVEL-TIKES AND AVERAGE VELUCITIES

SITE 
PLANK

DEPTH

(M)

1.0
3.0 
5.0 
7.0
9 «°

TllD 
13.0 
15.0

19.3

DEPTH

<N)

1.0

7*.0 
9.0

1} .0:.; .0

19. 3

NU.Gr-1 GAVILAN WATER TANK 
DIST* 2.0 PLATE DIST* 2.0

URIGIN FIRST S
COKR 
(S)

0.003
O.OOJ 
0.003 
0.004 
0.003

01003 
0.003 
0.004
0.003 

FIRST S
PEAK 
(S)

0.009
0.010 
0.012 
0.015 
0.016
0.017 
0.021 
0.019 
0.020
0.021

ARRIVAL 
IS)

0.004
0.006 
0.008 
0.010 
0.011p.ora
0.017 
0.014 
0.015
0.016 

CURR P TIME

(S) (S)

0.004 0.005
0.008 0.007 
0.011 0.007 
0.014 0.008 
0.015 0.010
0.017 0.010 
0.021 0.011 
0.019 0.012 
0.020 0.013
0.021 Ol013

DftTET LOGG 
AVE ORIGIN

CURR
S TTT4E 

(S)

0.002
0.005 
O.U07 
0.009 
0.011
0.012 
0.017 
0.014 
0.015
0.016

CUPR
P TIME 

(S)

0.002
0.006 
0.006 
0.008 
0.010
0.010 
0.011 
0.012 
O.OU0:013

ED "TO^T9-79^ 
CORR= 0.003

AVE VEL 

(M/S) 

588
621 
690 
742 
853
^47 
782 

1100 
1160
1230

AVE VEL

(K/S) 

447
515 
769 
910 
921
1120 
1200 
1260 
1320
1490
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TABLE 2

TRAVEL-TIMES AND AVERAGE VELOCITIES

PLANK D1ST= 2.0

DEPTH ORIGIN 
CURR

CM)

2.5
5.0
7.5 
10.0 
12.5 
15.0
t i ii<

7.5 
0,0 
2,5 
15.0

30^0 
32.8

DEPTH 

(N)

2.5 
5.0 
7.5

'

V

i
i

0.0 
2.5 
5.0 
7.5
0,0 
2,5 
5.0
i?.§
0.0 
12.8

(S)

0.006 
0.005
0.005 
0.005 
0.005 
0.005
0,005 
0,005 
0,004 
0.005
0,005 
0,006 
0.004

FIRST S 
PEAK 
(S)

0.027 
0.032 
0.041
0,047 
0.052 
0.058 
0.066
0,071 
0,077 
0,087 
0.095
0,104 
0.112

PLATE DIST = 2,0 AVE ORIC

FIRST S CURR 
ARRIVAL S TIME

(S)

0,020 
6.025
0,035 
0,041 
0.04fa 
0.051
0,060 
0,065 
0,071 
0.080
0,088 
0,097 
0,105

CORR P TIME 
S PEAK 

(S) (S)

0.021 0.012 
0.030 0.013 
0.040 0.016
0.046 o.oia
0.051 0.021 
0,057 0.024 
0.066 0.026
0,071 0,030 
0,077 0,031 
0.087 0.033 
0.095 0.034
Oll04 Ol035 
0.112 0.037

0.016 
0.023
0.034 
0,040 0.045" 

0.051
0.060 
0.065 
0.071 
0.080
0.088 
0.097 
0.105

CORR 
P TIME 

(S)

0.009 
0.012 
0.015

o!o2i
0.024 
0.026
0.030 
0.031 
0.033 
O t 034

"" 0.035 
0.037

JIN CORRr 0.005

AVE VEL 
S WAVE
(M/S)

160 
215
221 
248 
278 
296
293 
309 
318

309 
312

AVE VEL 
P 4AVE 
(M/S)

266 
414
485
566 
602 
630 
677
669 
728 
759
810
159 
888
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TABLE 5

TRAVEL-TIMES AND AVERAGE VELOCITIES

SITE NU
PLANK D 

DEPTH

(!)

2.5-~H
/   3

10.0 
12.5
15.0 ___ 
17.5 
20.0
77 t * * , J
il.g
27.5 

JiEPJH _

(M) 

2.5
5,0 
7,5 

10,0

;:o!o
22,5

ills

t £-6 CANADA
ISfc 2.0 P

ORIGIN 
CDRR
(S)

0.009 
0.008
0.009 
0.009 
0.007

"~~ OtT)Ob ~ 

0.006 
0.007

6   006 

FIRST S
PEAK S 
(S)

o!()22 
0.026 
0.029
0.031 
0.035 
0.039 
0.042
u.u«b 
0.047

ROAD
LATE D1ST= 2.

FIRS! S 
ARRIVAL

(S)

0.010
9-9*2
0.016 
0.020 
0.023 
0,025""  01 02 9  
0.033 
0.036 
8. 040
.041 

CURR P TIME
PEAK 
(S) (S)

8 .012 O.OQ&
.015 0.010 

0.021 0.011 
0.025 0.013 
0.028 0.016
0.030 0.01U 
0.035 0.019 
0.039 0.021 
0.042 0.022
U.UIb 0.022 
0.047 0.023

DATE LOGGED 10-23-79
0 AVE ORIGIN

CORK 
S TIME

0.008

5.015 
0.030 
0.023 
0^025~no^o29  
0.033 
0.0369-9 405.541

CORK

(S)

0 , 006
"0.009 
0.011 
0.013 
0.016
0.018 
0.019 
0.021 
0.022
0.022 
0.023

CORRs 0.007

AVE VEL 
S riAVE
(M/S)

329 
459493 - 

516 
556 
611 "613 ~ 

614 
632 
631
677

AVE VELF~«AVE" 

(M/S)

538 
705 
784 
791' 840 - - - - - 

927 
957 
1030
1140
1200

61



TABLE 6

TRAVEL-TIMES AND AVEKAGE VELOCITIES 

SITE NO-CS-S' COCHHUM'S GARAGE DATE LOGGED 4-30-80 ~ "
PLANK I 

DEPTH

(M)

2.5 
5.0

1

4 

4

  i
i

  i

4 

i

7.5 
0.0 
2.5 
£*Q

r * «?

0.0 
2.5
5-2
[7.5 
0.0 
2.5

olo
2.5 
tS.O

"47.5 
50.0 
52.5 
55.5

DEPTH

(M)

2.5 
5.0

t
4

I 
I 

t

4

{

\

i
|

7.5 
0.0

slo
7.5 
0.0 
2.5 
5.0
7.5 
0.0 
2.51 .0
7.5 
0.0 
2.5
5.0
7.5 
0.0

ill

>IST* 2.0

ORIGIN 
CORR
(S)

0.0039-2°J5.6o3
0.003 
0.004

oloo4
0.0039-9°?
o.5o5
0.003 
0.003 
0.003
5.003 
0.004 
0.003 
8.003
.003 

0.003 
0.003 
0.002

FIKST S 
PEAK
(5)

0.024 
0.031
0.044 
0.055 
0.066 
0.071
0.084 
0.091 
0.098 
0.104
U.lll 
0.116 
0.123 
0.128
O!l32 
0.137 
0.143 
0.149
U.lb4 
0.157 
0.163 
0.168

PLATE DIST= 2.0

FIRST S 
ARRIVAL

(5)

0.016

01049 
0.058 
0.064
0.076 
0.083 
0.090

Oli03 
0.108 
0.115 
0. 120
0.; }5 
0.; 29
o.: 35 
0.141
0.146 
0.149 
0.155 
0.160

CURH P TIME 
S PEAK

(5) (S)

0.019 0.013 
0.029 0.015
0.042 0.022 
0.054 0.025 
0.065 0.032 
0.070 0.035
O.ObJ U.036 
0.090 0.038 
0.097 0.040 
0.103 0.041
U.lll 0.042 
0.116 0.043 
0.123 0.044 
0.128 0.046

Oll37 01049 
0.143 0.050 
0.149 0.051
U.154 0.053 
0.157 0.054 
0.163 0.055 
0.168 0.057

AVE ORIGIN

COHH 
S TIME

(S)

0.012 
Q-Q23
5.536 
0.048 
0.057 
0^063
0.075 
0.082 
0.089 
0. 097
6.163 
0.108 
0.115 
0.120
0.125 
0.129 
0.135 
0.141
6.146 
0.149 
0.155 
0.160

CORR

0.010 
0.014
01021 
0.025 
0.032 
0.035
O.OJ6 
0.038 
0.040 
0.041
0.042 
0.043 
0.044 
0.046
0.047 
0.049 
0.050 
0.051
0.053 
0.054 
0.055 
0.057

AVfc VEL 
S WAVE
(M/S)

202 
?}<>
210 
208 
218

242
2bl

278 
283 
292
107) 
310 
315 
319
326 
336 
339 
347

AVfc VEL 
P WAVE
(M/S)

246 
359
352 
407 
395 
432

528 
564 
611
6b6 
699 
740 
762
7V9 
817 
850 
883

926 
955 
974
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TABLE 7

TRAVEL-TIMES AND AVERAGE VELOCITIES

TE

DEPTH

8.3

DATE LOGGED 4-29-BO
      --" »rfirrn  ~i\  f\f\-

ORIGIN 
CORR

0.004
0.003
0003

0.004
0.004

fcWfr
0.003

E DISTs !4.

FIRST S 
ARRIVAL

(S)

0.018 
0.030__

   CF70T41 
0.062 
0.077
<U£« 4
  oto?i

0.099 
0.104 
0.109     n w I 1 t

;o AVE ORH.J
CORR 

S TIME
CSV

0.014 
<U£2£      utfrre
0.061 
0.076

-S*8S3 
07092 
0.098 
0.103 
0.108    flMit '

LN V-UIM^  V . v v ~

AVE VEL 
S WAVE
-pr/si

160 
181 _    T66 
165 
164
180  ~~ 1B9^ 

203 
217

   Wr       
J4b

0.114 0.113 49

CUKR 
S PEAK 

(S)

P WAVE 
(M/S)

6~.012 
0.015 
0.019

0.013 
0.016 
0.019 "

0.034
0.052
0067

0.037
0.054
0.069

0.024
0.025
0027

0.090 
0.099 
0.1Q6

0.091 
0.100 
0^107 

0.030
0.031
0.01

0.116
0.120
0.121
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TABLE 8

TRAVEL-TIMES AND AVERAGE VELOCITIES

SITE NO.C3qrSWW00N TALLTY^TlhlEYARDS DATE LOGGED 4-29-80 
PLANK D1ST» 2.0 PLATE DIST= 2.0 AVE ORIGIN CORR = 0.004

DEPTH

(*) 

2.5

    ;

ii i
  1

i

5.0 
7.5 
0.0 
2.5slo
7.5
0.0

J2.S
5.0 

J6.7

ORIGIN
CORR 
(S)

0.003
0.003 
0.004 
0.004 
0.004
0.003 
0.004 
0.004 
0.004
0.004 
0.003

FIRST S
ARRIVAL 

(S)

0.009
0.016 
0.026 
0.029 
0.040
07S46 
0.050 
0.054 
0.060
0.065 
0.068

CUHH
  sni*E

(S)

0.007
0*015 
0.025 
0.029 
0,040O.D4B " 

0.050 
0.054 
0.060
0.065 
0.068

AVE VEL
""S TSAVE 

(M/S)

341
329 
294 
347 
313
326 
349 
369 
374
383 
391

DEPTH 

CM)

i
  <

i

i
i

2.5

W
0.0
2.5
5.0 
7.5 
0.0
2.5 
5.0 

16.7

FIRST $~~ 
PEAK 

(S)

0.014 
0.022 
0.027 
0.034
0.045 
0.051 
0.056 
0.061
0.066 
0.071 
0.074

CORR 
S PEAK 

(S)

0.011 
0.021 
0.026 
0.034
0.045 
0.051 
0.056 
O.Obl
0.0b6 
0.071 
0.074

' F TFTC 

(S)

0.008 
0.010 
0.011 
0 4 013a.ffu -
0.015 
0.018 
0.019
0.037 
0.038 
0.040

CORR 
P TIME 

(S)

0.006 
0.009 
0.011 
0.013o ;DI 4
0.015 
0.018 
0.019
0.037 
0.038 
0.040

AVE VEL 
P *AVE 

(M/S)

Hlb 
538 
705 
784" 904" 

1010 
978 

1060
610 
659 
669
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TABLE 10

TKAVEL-TIMES AND AVERAGE VELOCITIES

DATE LOGGED 5-1-80
PLANK DISTs 2.0

DEPTH ORIGIN 
COHH

(M) (S)

2.5 0.004 
f.O 0.004

1(i r

    1 -i

i:< 
;:j

P. 5 0.004 
).0 0.004 
*.5 0.004 
>.0 0.004
f.5 0.004 
).0 0.002 
2.5 0,004 
>.0 0.005

M.5 0.003 
30.0 0.004 
32.5 0.004 
35.0 0.004
37.5 0.004 
40.0 0.004 
42.5 0.004ti-g R-881
47.5 6.664
50.0 0.003 
52.5 0.004 
5f.O 0.004

o 5<
r.s / o.oos
1.8 0.003

DEPTH FIRST 5 
PEAK 

CM) (S)

P *li
* $ 8*°i 8 
..) 0.024
'.j 0.033 
).0 0.037

12.5 0.042 
15.0 0.046 
17.5 0.051 
20.0 0.056

st 22.5 0.061 
; 25.0 0.067 
-r 27.5 0.079e; J6.5 0.077
32.5 0.082 
35.0 0.087 
37.5 0.091 
40.0 0.095
42.5 O.J 

* 45.0 0. 
47.5 0. 

*50.0 0.3
52.5 0.] 
55.0 JO. 
57.5 0.3 
59.8 _0_.^

LOO 
03 
07 
L19
121Lie
L21 
LZ5

PLATE DISTs 2,0

FIRST S
ARRIVAL

(S)

0.012 
0.019
0.027 
0.031 
0.036 
0.040
0.046 
0.050 
0.055 
0.061
0.072 
0.070 
0.075 
0.080
0.064 
0.088 
0.093

o'.m
0.114 
0.111
0.114 
0.118

CORR P TIME 
S PEAK 

(S) (S)

0.014 0.0^9 
0.022 0.014 
0.032 0.016 
0.036 0.018
0.042 0.021 
0.046 0.027 
0.051 0.029 
0.056 0.032
0.061 0.035 
0.067 0.038 
0.079 0.038 
0.077 0.043
0.082 0.045 
0.087 0.048 
0.091 0.050 
0.095 0.053
0.100 0.055 
0.103 0.056 
0.107 0.059 
0.119 0.062
U.l^l 0.06J 
0.118 0.066 
0.121 0.069 
0.125 ._<L.07l

AVE ORIGIN

CORR 
S TIME

(5)

0.009 
0.018
0.026 
0.031 
0.036 
0_,040
T5T046 
0.050 
0.055 
0.061
0.072 
0.070 
0.075 
0.080
0.084 
0.08b 
0.093 
5.096
6.699 
0.111 
0.114 
0.111o:iu
0.118

CORR 
P TIME 

(S)

0.007 
0.013 
0.015 
0.018
0.021 
0.027 
0.029 
0.032
0.035 
0.038 
0.038 
0.043
0.045 
0.048 
0.050 
0.053
U.U55 
0.056 
0.059 
0.062
O.UbJ 
0.066 
0.069 

. 0.071

CORR* 0.004

AVE VEL 
S WAVE
TM75)

264 
281
286 
327 
350 
377
381 
400 
409 
410
362 
428 
433 
437-"446 

454 
456 
468
479 
450 
460 
495
50* 
506

AVE VEL 
P WAVE 
(M/S)

384 
485 
566
602 
560 
607 
628
645 
659 
725 
699
723 
730 
751 
755
773 
804 
805 
807
B JJ 
833 
833 
842
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